p27 degradation by an ellipticinium series of compound via ubiquitin-proteasome pathway.
The ellipticinium and its derivatives have been studied as anti-cancer agents with preferentially cyto-toxicity to the brain tumor cell lines. During the course of our study to determine whether an ellipticine derivative, API59-Cl would sensitize radio-resistant U87 glioblastoma cells to radiation, we found that it reduced the level of p27, a cyclin-dependent kinase inhibitor. API59-Cl induced a dose and time dependent p27 reduction in U87 cells. The compound-induced p27 reduction was also seen in three additional glioblastoma lines, T98G, U251 and U118 as well as in mouse embryonic fibroblasts. Mechanistic study of API59-Cl mediated p27 reduction revealed that it was not due to an altered p27 transcription, rather due to a shortened protein half-life as a result of enhanced p27 degradation. Indeed, API59-Cl induced p27 degradation was dependent on ubiquitin-proteasome pathway, particularly E3 ubiquitin ligase component, Skp2, but not Cullin-4A/4B, and can be largely blocked by proteasome inhibitors MG132 or PS341. Finally, we demonstrated that API59-Cl inhibited U87 cell growth with an IC50 of 1.7 muM, which is independent of its p27 degrading activity. This is the first report, to our knowledge, that the ellipticinium class of small molecule compounds promotes p27 degradation via ubiquitin-proteasome pathway. The finding could provide a new tool to further understand the mechanism of p27 degradation.